Aim: This study aims at studying different congenital ocular and its adnexal anomalies over a period of two years in a tertiary care hospital and their association with embryological development.
INTRODUCTION
The first evidence of primitive eye formation is seen at the 3 rd week of gestation. The surface ectoderm invaginates into the optic vesicle to form the optic cup. The thickened surface ectoderm at optic vesicle results in the formation of lens placode at 27 th day of gestation. The lens placode is the source of lens development. In the meantime, mesoderm differentiates to form the different blood vessel. The basic The human eye develops from a complex interplay between three germ layers i.e surface ectoderm, neuroectoderm and mesoderm The neural tube which differentiates into optic vesicles at cranial part results in the development of the neuronal retina, retinal pigment epithelium, epithelial layers of iris & ciliary body and iris muscles [1] . morphogenetic process of the eye is completed at the end of the 2 nd month of gestation but the complete maturation takes place only after birth. Any derangement of development process leads to the different congenital ocular anomaly. The major insult which results in congenital ocular anomaly are intrauterine infections, drugs, consanguinity of marriage and maternal metabolic disturbance like the folic acid deficiency, diabetes, cretinism, and alcoholism. The congenital ocular anomaly is one of the important cause of childhood blindness. 16 .7% of total childhood blindness are caused by major structural childhood blindness like anophthalmos, microphthalmos and coloboma globally [2] . The prevalence of congenital eye malformations by Kainbo et al in Zaire and Bermajo et al in Spain are 2.2% and 3.68/10,000 newborns respectively [3, 4] . El-Gilary et al in their study at Egypt found that congenital causes accounted for the half of the cases of the 113 blind people that were studied [5] . As the treatment of congenital ocular anomaly is very discouraging, the blindness due to this cause has not given importance in most of the studies. However, we can prevent some of the congenital ocular anomalies by simple awareness among the community. In this study, we have tried to discuss the clinico-embryological association of all the congenital anomalies of eye and its adnexa diagnosed in our institute over a study period of two years.
MATERIALS AND METHODS
This study is a prospective & non-comparative study done in a tertiary care multispecialty hospital of India. It was conducted during the period from June 2015 to June 2017. All the blind schools in the nearby area were also visited to include the cases. The patients were diagnosed clinically by ophthalmologists. If necessary the examination was done under general anesthesia. Supporting investigations were done to confirm some of the diagnosis.75 eyes of 60 patients having congenital ocular anomalies were included in our study. Children more than 14 years were excluded from our study.The demographic profile, prenatal history, and associated systemic diseases were studied in all the patients. A thorough discussion has been done on the developmental basis of all the anomalies.
OBSERVATIONS
Out of 60 patients, 35(58.3%) were male and 25(41.7%) were female. Bilateral involvement was seen in 14(23.3%).Nasolacrimal duct anomalies were found to be the most common (33.3%) followed by congenital cataract(29.3%), coloboma of uveal tract(20.0%) , microphthalmos(4.0%) [Fig-2 ], anophthalmos(4.0%) [ Fig-2 ],persistent pupillary membrane (2.7%), congenital glaucoma(
, H e t e r o c h r o m i a iridis(1.3%),coloboma of lids(2.7%) [Fig-5 ] of total eyes. History of consanguinity was present in 13.13% and a history of maternal infection during the antenatal period was found in 8.3%. Systemic involvement was seen in 6.06%. The observations were tabulated in the following tables 
DISCUSSION
We shall discuss the anomalies in relation to their embryological development in details starting from the most frequent one. Nasolacrimal Duct Anomalies: It may exist at any level from the punctum to the opening of the nasolacrimal duct in the inferior meatus. The ectasia of the lacrimal passage occurs due to the failure of fusion of the nasal and maxillary processes. The deformities of the canaliculi and puncta are consequent upon abnormal buddings from the upper end of the ectodermal rod. A failure of canalization of the lacrimal passage is more frequent which is also found in our study. More often mechanical pressure from the amniotic bands is incriminated in the etiology. The atresia of the nasolacrimal duct may be familial and is inherited as an autosomal dominant character [6] . We found nasolacrimal duct anomaly as the most frequent anomaly accounting for 33.3% of our cases. However, Bodunde et al in their study found this anomaly in 10.5% of cases [2] . Congenital Cataract: This is usually present at birth or develops just after birth. The hereditary predisposition, rubella syndrome, toxic agents, and prematurity are important causes responsible for this anomaly. Vitamin deficiency, ionizing radiations, endocrine dysfunction, inborn errors of metabolism are also included in its etiology. The most critical period for congenital cataract development lies between 5 th -8 th weeks when cellular activity is maximal. Interference during this period results in abnormal primary lens fibers leading to the development of central cataract. The involvement of secondary lens fibers during 8 th -16 th weeks produces zonular cataract [6] . 29.3% of cases were found to be associated with congenital cataract in our study in contrast to the study by Chuka-Okosa et al in 2005 & Bodunde et al in 2006 where they found it to be 42.6% &47.6 % respectively [2, 7] . Coloboma of the uveal tract: This includes coloboma of the iris, ciliary body, and choroid. The Coloboma of the uveal tract can be either typical or atypical. The typical coloboma often affects both iris and ciliary body. Generally, this anomaly occurs due to non-closure of the embryonic fissure. The atypical coloboma of the ciliary body or iris occurs due to the persistence of the embryonic vascular system of the lens preventing the forward growth of the neuroectoderm [6] . And this is not related to non-closure of the embryonic /optic fissure. The typical coloboma classically located in the inferior sector. The incidence of coloboma depends on the type nts are very small and needs no treatment, These remnants usually disappear or shrink by first years of life [20] .
In the present study, we found association of persistent pupillary membrane in 2.7% of the anomalies. [6] . Primary Congenital Glaucoma(PCG) is a rare eye disorder which accounts for 0.01-0.04% of total blindness [21] . The incidence of PCG is different in different populations. The incidence is 1 in 3300 in Andhra Pradesh, India. In Andhra Pradesh, the disease accounts for 4.2% of all childhood blindness [22] . The incidence of PCG is increased when "founder effect" or a high rate of consanguinity are found in a population. In our study, we found 1.3% of our cases as congenital glaucoma. We found the association of consanguinity with all the congenital ocular abnormalities to be 13.13%. Congenital Ptosis: Congenital drooping of upper lid is called as congenital ptosis.It is due to lack of proper differentiation of levator palpebrae superioris(LPS). In this patients the LPS muscle may be underdeveloped and completely absent.It is often inherited as autosomal dominant trait [6] . The incidence of congenital ptosis worldwide has not been reported officially. However in a major study on prevalence and inheritance on genetic eye diseses,it has been reported to be 0.18% in China [23] .
of population studied. The worldwide incidence of ocular coloboma ranges from 3.2% to 11.2% [8] . However the incidence of coloboma is quite high in the present study(20%). Microphthalmos: When one or both eyes are markedly smaller than normal, the condition is called as microphthalmos. Pure microphthalmos (Nanophthalmos) is due to arrest in development of the eyeball in all dimensions after the closure of optic fissure. It is usually transmitted as autosomal recessive and occasionally as autosomal dominant when associated with colobomatous defects [6] . Anophthalmos: This is an uncommon condition where the eyeball is totally absent. This is of 3 types-1. Primary-due to suppression of the optic analage after the formation of the rudiment of forebrain.
2. Secondary-due to gross suppression and malformation of the anterior part of neural tube. 3. Degenerative or consecutive-due to degeneration of optic vesicle after its formation. The birth prevalence of microphthalmos and anophthalmos ranges from 0.6 to 4.2 per 100000 birth and 2 to 17 per 100000 birth in different literatures from western countries [9] [10] [11] [12] [13] [14] [15] [16] .
In most of this studies the prevalence of anophthalmos is higher than microphthalmos but in our study both microphthalmos and anophthalmos found in 4% of our total cases. Ethnic minorities (in particular children of Pakistani and Bangladeshi ethnicity) appear to have a higher incidence of anophthalmos and microphthalmos than do white children. Our finding is consistent with data from other epidemiologic studies undertaken in South Asian countries, which are estimated to have the highest prevalence of severe visual loss from congenital ocular anomalies [17, 18] . Persistent pupillary membrane: This condition occurs due to the persistence of a part of the anterior vascular sheath of the lens It may be attached to the anterior surface of the iris or posterior surface of the cornea. Heredity has little influence on the incidence of this anomaly. Remnants of pupillary membrane are very common occurring in 95% of normal newborn babies. 19 However most of the time this remna-In our study we found only one case (1.3%) of congenital ptosis during the study period of two years. Heterochromia iridis: This is a condition wherein two irides have different colors or segment of an iris has a different color from the remainder. The etiology is not clear. Autonomic or metabolic disturbances, intrauterine toxins or infections, may be implicated. Defective closure of the neural tube and deformities of the cervical spine is associated with this anomaly [6] . We found 1.4% of cases as heterochromia iridis in our study which is consistent with Waardenburg et al in 1951 [22] . Coloboma of Lid: This is relatively common and may vary from small notch at lid margin to complete absence of lid. It is commonly inherited as autosomal dominant trait.Though the etiology is disputed,the defect may be caused either by the pressure from amniotic band or by a localized failure of union of lid fold. 6 We found two case of coloboma of eye lids in one patient which is bilateral in nature and was not associated with any other congenital anomaly.
CONCLUSION
Proper knowledge of the developmental pathogenesis of congenital ocular anomalies is highly important for correct diagnosis and early intervention. Preventive measures can be adopted if history is taken properly during evaluation of the patients because maternal infection and systemic involvement have a great impact in this context.
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